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ABSTRACT: Present study was conducted to investigate the antimicrobial potential of Amaranthus viridis ethanolic extracts, 

against two Gram positive bacterial strains, Staphylococcus aureus and Bacillus subtilis, and four Gram negative bacterial 

strains via; Proteus vulgaris, Peudomonas picketii, Klebsiella pneumonia and Escherichia coli. Disc diffusion method was used 

and also by calculating their MIC values. Antibacterial assay indicated that Amaranthus viridis had inhibitory activity against 

Bacillus subtilis, Escherichia coli, Proteus vulgaris and Peudomonas picketii. 

Agar tube dilution method was used to evaluate the antifungal activity of Amaranthus viridis. Ethanolic extract was tested 

against five different strains of fungal species, including;Fusarium solani, Alternaria  species, Aspergillus flavus green, 

Aspergillus nigar and Aspergillus  fumigatus. It was concluded that Amaranthus viridis had moderate antifungal activity (41-

51%) against Alternaria species while low activity (below 40%) against Aspergillus flavus green, Aspergillus nigar and 

Aspergillus fumigatus. The study revealed antibacterial and antifungal potential of etahnolic extract of Amaranthus viridis.  
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1 INTRODUCTION 

The use of medicinal herbs in the treatment of infection is an age-old practice and several natural products are used as 

phytotherapic for treatment of many diseases. Human infections constitute a serious problem and most frequent pathogens 

are microorganisms such as bacteria and fungi [1]. 

From the very beginning, man is gifted with plants used for curing diseases or in preparation of new drugs. According to 

reports, 30% of the drugs are obtained from medicinal plants [2, 3]. Efforts have been made to detect the active constituents 

responsible for such properties in plants [4, 5]. However, the scientists showed an increasing interest to extract new 

antimicrobial bioactive compounds from various natural sources, like folk medicinal plants and extracts obtained from 

medicinal plants [3, 6, 7, 8]. 

According to World Health Organization [9], medicinal plants would be the best source to obtain a variety of drugs. 

Therefore, such plants should be investigated to better understand their properties, safety and efficiency [10]. The search for 

discovery of new antimicrobial agents is necessary and stimulates the research of new chemotherapeutic agents in the 

medicinal plants [11,12]. 
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Multiple drug resistance has developed due to the indiscriminate use of commercial antimicrobial drugs commonly used 

in the treatment of infectious disease [13,14]. In addition to this problem, antibiotics are sometimes associated with adverse 

effects on the host including hypersensitivity, immune-suppression and allergic reactions [15]. This situation forced scientists 

to search for new antimicrobial substances. Given the alarming incidence of antibiotic resistance in bacteria of medical 

importance [16], there is a constant need for new and effective therapeutic agents [17]. Therefore, there is a need to develop 

alternative antimicrobial drugs for the treatment of infectious diseases from medicinal plants [18,19]. 

Leaves of Amaranthus viridis (30 g), gur (2g) and water Leaves are collected, boiled in water with ‘gur’ and filter through a 

cloth Half a cup twice daily before meal. Use for expulsion of worms, abdominal pain and diarrhea [21]. Leaves of 

Amaranthus viridis are used for treating eczema, psoriasis and rashes, constipation, inflammation, bronchitis, anemia and 

leprosy. It inhibits enzymes, plays regulatory role on different hormones and is used for anticancer, antihepatotoxic and 

protection of cardio vascular system [22]. 

The aim of the present investigation was to assess the antibacterial and antifungal activity of the crude ethanolic extracts 

of Amaranthus viridis and to compare the result to the effect of the antibiotics upon bacterial and fungal growth that could 

be useful for the development of new tools for the control of infectious diseases. The plant was chosen on the basis of its 

reported uses in literature. 

2 MATERIALS AND METHODS 

2.1 COLLECTION OF PLANTS 

Plant material was collected from different areas of Rawalakot, District Poonch (AJK) Pakistan. The plant was identified as 

Amranthus viridus, by Plant Taxonomist, Department of Plant Sciences, Quaid-i-Azam University Islamabad.  

2.2 EXTRACTION  

Fresh aerial plants were taken, rinsed with distilled water, kept under shade for drying at room temperature. The dried 

plants were then grinded to fine powder by simple maceration process. Total 100 gm of each powdered plant was taken and 

mixed in 250 L of ethanol; each plant mixture was kept for two weeks at room temperature. It was filtered using Whatman-

41 filter paper. Then from filtrate ethanol was completely evaporated by rotary vacuum evaporator under reduced pressure. 

After evaporation 12 gm of Amranthus viridus was obtained. This extract was kept at 4 ºC until use.  

2.3 PREPARATION OF SAMPLES 

250 mg of the extracts was dissolved in 10 ml of DMSO to get 25 mg/ml concentration. This stock solution was used for 

further dilutions with DMSO. Antibiotic disc of Amoxycillin was used as positive control, while Pure DMSO was used as 

negative control. 

Two Gram positive bacterial strains; Staphylococcus aureus and Bacillus subtilis and four Gram negative strains; Proteus 

vulgaris, Peudomonas picketii, Klebsiella pneumonia and Escherichia coli were used for the assay. 

2.4 PREPARATION OF BACTERIAL CULTURE  

Nutrient broth medium (Merck) was prepared by dissolving 0.8 g/ml nutrient broth in distill water; pH, adjusted at 7.0. 10 

ml of broth was dispensed in test tubes. Medium was autoclaved at 121
o
C for 20 minutes. Then single colony was inoculated 

from single colony culture plate of bacterial strain and incubated it at 37 
o
C for 24 hours. 

2.5 AGAR DIFFUSION METHOD 

In this method, after applying the samples and incubation at 37
o
C for 24 hours, the diameter of the clear zones around 

each disc was measured and compared against zones of inhibition around antibiotic discs.  
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2.6 ANTIFUNGAL ASSAY 

The agar tube dilution method was used to evaluate the antifungal activity of Amaranthis viridis. Five fungal strains were 

used which were; Fusarium solani, Alternaria species, Aspergillus flavus green, Aspergillus nigar and Aspergillus fumigatu. The 

standard drug used was Terbinafine as positive control. 

3 RESULTS  

3.1 ANTIBACTERIAL ASSAY 

Ethanolic extract of Amaranthus viridis was tested against six different strains of bacteria. Two strains were gram positive, 

Staphylococcus aureus and Bacillus subtilis, whereas Proteus vulgaris, Pseudomonas picketii, Klebsiella pneumoniae and 

Escherichia coli were gram negative. All dilutions were made in DMSO which has no inhibitory effect on growth of bacteria. 

Five concentrations (max. 25 mg/mL and min. 5mg/mL) of this plants extract was tested against five bacterial strains. Zones 

of inhibition were measured finally by MIC test. 

It was observed that after 48 hours of incubation the ethanolic extract of Amaranthus viridis leaves showed inhibitory 

activity against all the bacterial strains used except Staphylococcus aureus. Highest activity was seen against bacillus subtillus 

while moderate activity was shown against other strains used (Figure I)   

3.2 ANTIFUNGAL ASSAY 

Five different strains of fungal species, including;Fusarium solani, Alternaria  species, Aspergillus flavus green, Aspergillus 

nigar and Aspergillus  fumigatus were used. Result shows that Amaranthus viridis had moderate antifungal activity (41-51%) 

against Alternari species while low activity (below 40%) against Aspergillus flavus green, Aspergillus nigar and Aspergillus 

fumigatus (Figure II). 

4 DISCUSSION 

The Amaranthaceae family comprises many species with bilological activities, which are used in nutrition and alternative 

medicine [23]. Screening programs for biologically active natural products require the right bioassays. They must be simple, 

inexpensive, rapid, and sensitive enough to detect active principles which are generally present only in small concentrations 

in crude extracts. Their selectivity should be such that the number of false positives is reasonably small. Antimicrobial assay is 

another rapid technique to discover new compounds that are effective against fungi and bacteria.  

Present study indicates potent antibacterial activity of ethanolic extract of Amaranthus viridis. Most sensitive bacterial 

strains were Gram positive Bacillus subtilis, Gram negative E.coli and Proteus vulgaris. Antibacterial activity of Amranthus 

viridis ethanolic extract has been reported against Bacillus subtilis and Escherichia coli [23]. Present study results also agree 

with previously reported study [24]. 

Achyranthes bidentata Blume belonging to the family Amaranthaceae was investigated for antibacterial activity against 

Bacillus subtilis, Pseudomonas pneumonia and Escherichia coli [25], which is in accordance with our finding using ethanolic 

extract of Amaranthus viridis of  the mentioned family against same bacterial strains. 

Antimicrobial activity of Alternanthera maritima ethanolic extract of Amaranthaceae family against gram positive, gram 

negative bacteria and filamentous fungi were reported[26], which satisfies our finding that the extract used is active both 

against bacterial and fungal strains.  

The study finding was in accordance with reported antibacterial and antifungal activity of Amaranthus paniculatus and 

Achyranthes bidentata seeds of Amaranthaceae family [27,28]. The development of drug resistance in human pathogens 

against commonly used antibiotics has necessitated a search for new antimicrobial substances from other sources including 

plants [20]. Screening of medicinal plants for antimicrobial activities and phytochemicals is important for finding potential 

new compounds for therapeutic use. 
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Fig1: Effect of different concentrations of the plant extract on different bacterial strains 

 

Fig 2: Effect of different concentrations of the plant extract on different fungal strains 
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Table 1: Antibacterial activity of ethanolic extracts of Amranthus viridis against different bacterial strains 

Bacterial strains Mean diameter of Zones of inhibition (mm) ±S.E 

    Conc. 

25 mg/mL 

    Conc. 

20 mg/mL 

    Conc. 

15 mg/mL 

    Conc. 

10 mg/mL 

    Conc. 

5 mg/mL 

DMSO Amoxicillin Gentamicin 

Bacillus subtilis 13.1±0.01 11.3±0.05 9.5±0.05 9.3±0.06 8.1±0.03 0.00±0.00 12.2±0.3 36.1±0.61 

Escherichia coli 12.4±0.08 11.5±0.03 10.2±0.05 10.1±0.03 9.6±0.06 0.00±0.00 17.2±0.05 26.1±0.11 

Proteus vulgaris 10.1±0.06 9.65±0.03 9.45±0.05 8.95±0.06 0.00±0.00 0.00±0.00 0.00±0.08 26.1±0.61 

Pseudomonas 

picketii 

12.5±0.06   0.1±0.06 9.8±0.03 9.3±0.01 0.00±0.00 0.00±0.00 14.8±0.03 23.1±0.61 

klebsiella 

pneumoniae 

11.1±0.06 7.3±0.01 6.1±0.03 2.3±0.06 6.0±0.02 0.00±0.00 0.00±0.00 9.05±0.03 

Staphylococcus 

aureus. 

0.0±0.00 0.00±0.00 0.0±0.00 0.00±0.00 0.0±0.00 0.0±0.00 0.00±0.00 0.0±0.00 

 

The data represents the mean±SEM value of three replicates 

Table 2: Antifungal activity of ethanolic extract of Amranthus viridis 

 

The data represents the mean±SEM value of three replicates 

5 CONCLUSION 

The results revealed that ethonolic extracts of Amaranthus viridis is effective against tested bacterial and fungal strains. 

These plants could be a source of new antibiotic compounds, so further studies are required, including in vitro and in vivo 

investigations, toxicity evaluation as well as purification of active antibacterial and antifungal constituents. 
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